Impaired coronary vasodilator responsiveness as a cause of lactate production during pacing-induced ischemia in patients with angina pectoris and normal coronary arteries.
Subgroups of patients with angina pectoris and normal coronary arteries are known to have pacing-induced lactate production and, therefore, myocardial ischemia. To examine the mechanism of this pacing-induced ischemia, the effect of incremental atrial pacing on coronary blood flow and metabolism was studied in 27 patients with angina and normal coronary arteries. Seventeen patients continued to exhibit normal lactate extraction even at heart rates up to 160 beats/min (Group 1), whereas in 10 patients (Group 2) lactate extraction changed to production at the highest pacing rate. Coronary blood flow increased in Group 1 patients by 18, 41 and 75%, respectively, as heart rate was increased by 20 beat/min increments from 100 to 160 beats/min. In contrast, coronary blood flow increased by only 8, 7 and 14%, at the three respective pacing rates in Group 2. Between the heart rates of 100 and 160 beats/min, coronary vascular resistance decreased 32% in Group 1 patients but was unchanged in Group 2 patients. There was no significant change in the ratio of myocardial O2 consumption/rate-pressure product in Group 1 patients, but this ratio decreased from 0.91 +/- 0.26 ml O2 X min-1 X (mm Hg X beats/min)-1 to 0.53 +/- 0.11 (p less than 0.05) in Group 2 patients as heart rate increased from baseline to 160 beats/min. Thus, patients with angina and normal coronary arteries who develop ischemia with pacing have a decreased coronary vasodilator response that interferes with their ability to increase myocardial oxygen supply to match the higher demand.